ABSTRACT. -Waipatia maerewhenua, from the Otekaike Limestone ( 
INTRODUCTION
This article describes a new family, new genus, and new species of late Oligocene marine platanistoid dolphin from New Zealand.
Heterodont dolphins from Oligocene and Miocene rocks worldwide have played a key role in interpretations of cetacean evolution because they are transitional in grade between archaic Cetacea (Archaeoceti) and extant odontocetes. Waipatia maerewhenua meets traditional concepts of the Squalodontidae, a family often used for heterodont odontocetes. but is more closely related to the Squalodelphidae and Platanistidae than to the Squalodontidae. It is an early member of the platanistoid radiation that led to diverse Miocene taxa and ultimately to the two extant species of "river dolphins" of the genus Platanista; the latter represent the last of the Platanistidae and, probably, the superfamily Platanistoidea.
Waipatia maerewhenua thus has implications for odontocete history and for defining and delimiting the Squalodontidae. Squalodelphidae, and Platanistoidea.
The article has three main sections: ( 1 ) a description reviewing morphology and commenting on other taxa as needed to help interpret homology, (2) Simpson. 1945 Family Waipatiidae, new Type genus.
-Waipatia, new genus.
Included genera.
-Waipatia, new genus, only. Diagnosis of family.
-As for the only included species, Waipatia maerewhenua. in the only included genus, Waipatia, below.
Comment. -The family probably includes Sulakocetus dagestanicus Mchedlidze, 1976 (late Oligocene, Caucasus) , and may include species of Mierocetus and Sachalinocetus; these are discussed below.
Genus Waipatia, new Type species.
-Waipatia maerewhenua, new species.
Included species.
-Waipatia maerewhenua. new species, only.
Diagnosis.
-As for the only included species. Waipatia maerewhenua, below.
Etymology.
-From the Maori name Waipati. a place near the type locality. Probable derivation: wai, water; pati, shallow. Regarded as indeclinable. Pronunciation: wai-pa-ti. with a pronounced as in English "far," and /' as in "he."
Waipatia maerewhenua, new species
Figs. [2] [3] [4] [5] [6] [7] [8] 11, 12, 9:'9g'3.9'3. '9 massive limestone with sparse brachiopods Diagnosis.
-Odontocete with slightly asymmetrical skull of medium size (condylobasal length approximately 600 mm), attenuated rostrum, heterodont polydont teeth, and basicranium of archaic grade. Placed in the Platanistoidea because the periotic has an incipient articular process, the anterior process is roughly cylindrical in cross section and deflected ventrally. and the tympanic bulla has an incipient anterior spine, anterolateral convexity, and ventral groove extending anteriorly as a series of long fissures. Allied with the Squalodelphidae and Platanistidae, rather than the Squalodontidae, because the long asymmetrical posterior apex of the premaxilla extends posterior to the nasal to wedge between the elevated edge of the maxilla and frontal on vertex, the cheek teeth are small, the incisors are relatively delicate and procumbent, the premaxillary sac fossa is relatively wide and expanded medially to form a significant prenarial constriction, the pterygoid sinus fossa is in the alisphenoid and/or basioccipital dorsolateral to the basioccipital crest and posteromedial to the foramen ovale, the lateral groove affects the external profile of the periotic. rendering it sigmoidal in dorsal view, the dorsal ridge on the anterior process and body of the periotic is associated with a depression near the groove for the tensor tympani. the profile of the anteroexternal sulcus of the periotic is recurved and concave dorsally, and the squamosal carries a smoothly excavated periotic fossa associated with an incipient subcircular fossa (enlarged foramen spinosum) dorsal to the periotic. More derived than described Squalodelphidae, Platanistidae, and Dalpiazinidae in that the mandibles have a shorter unfused symphysis, the sinus fossa in the alisphenoid and/or basioccipital is larger, and the anterior process of the periotic is relatively larger and more inflated transversely, with a blunter apex reflected more abruptly ventrally.
-From the Maori name Maerewhenua, name of a river near the type locality. Probable derivation: maere, perhaps from maru. shelter, or maero. the original inhabitants; whenua.
country or land. Regarded as indeclinable. Pronunciation: mae-rewhe-nua, with a pronounced as in English "far." e as "ea" in English "leather." wh usually as "f" but sometimes as "wh" as in "when," u as double "o" in English "moon." General description.
-The skull is nearly complete; it lacks the apex of the rostrum, the pterygoids, and all but the bases of the jugals. There is a little shear (structures on the right side lie anterior to those on the left) but no major diagenetic distortion; the brain case is slightly crushed. The asymmetry of the nasals, frontals, premaxillae. and base of the rostrum appears real. The skull was found upside down; the right mandible lay bent over the rostrum with its body perforated by maxillary teeth. The earbones and 17 partial or whole teeth were loose in the matrix around the skull. About 1.5 nr was excavated without revealing the rest of the skeleton.
Cranium. -The cranium (that portion of skull posterior to the antorbital notches) is about as long as it is wide. In lateral view (Fig. 2e ), the orbit is little elevated above the base of the rostrum.
The external nares open from subvertical narial passages about level with the postorbital processes of the frontals. At the level of the nasals, the face is up to 30-35 mm deep, indicating welldeveloped maxillo-naso-labialis (facial) muscles (Fig. 2) . Facial muscle origins, formed by the maxilla, are relatively long and narrow and not expanded or deepened posterolaterally; the posterior of the face is shallow. The maxilla and frontal only partly roof the relatively large temporal fossa (Figs. 2a, b (Figs 2a, 4a. 5a ). The right notch is deeper and more U-shaped than the left. As viewed laterally (Fig.   2c ). the premaxilla forms all of the dorsal profile; the ventral surface of the rostrum, formed by the maxilla, is roughly flat, and the rostrum thins only a little apically. In ventral view (Fig. 2c) palatine is prominently excavated posteroventrally, just below the choana, with a shallow, crescentic depression at the pterygopalatine suture (Fig. 3a) . The palatine lacks a lateral (outer) lamina.
Pterygoid and pterygoid sinus. -Neither pterygoid is preserved.
The loss of the pterygoids reveals an overlying large channel tor the maxillary branch of the trigeminal nerve (V,). which ran from near the foramen ovale internally out via the foramen rotundum to the orbit (Figs. 3a, 7a ). The long lateral margin of the basioccipital.
basisphenoid. and vomer in front of the basioccipital crest indicates that the inner lamina of the pterygoid was long: an anterior facet on the basioccipital crest indicates contact with the pterygoid. Since the basisphenoid and vomer are wide (Fig. 3a) . the inner lamina of the pterygoid was probably narrow, not expanded medially. There is no evidence of a well-developed bony lateral lamina of the pterygoid associated with the subtemporal crest; the subtemporal crest is the abrupt ventrointernal margin of the temporal fossa (here mainly formed by alisphenoid) that extends from near the choanae toward the squamosal, to separate the basicranium from the temporal fossa and orbit. This well-preserved crest lacks a thin bony ridge, which would be expected if a pterygoid lateral lamina had extended ventral to the crest, and lacks a definite suture for the pterygoid. Furthermore, the falciform process of the squamosal 8a, b) lacks evidence of contact with the pterygoid.
A relatively large hemispherical pterygoid sinus fossa is present;
despite its name, this fossa lies mainly in the alisphenoid. The missing pterygoid probably formed the anterior part of the fossa.
The fossa apparently did not extend anteriorly or dorsally beyond the pterygoid, and there is no evidence of a fossa in the palatine (Figs. 2c, 3a) . Farther dorsally, the palatine and/or frontal just below the orbital infundibulum lacks any channel for an orbital extension of the pterygoid sinus; the orbit lacks fossae. Behind the orbit, the prominent subtemporal crest (Fig. 7a) ascends to a diagonal depression (for the olfactory foramen?).
Vomer. -This lines the mesorostral groove, with a thin sliver exposed ventrally on the palate (Figs. 2c, 7a) between the maxillae.
Further posteriorly (Fig. 3a) , the sagittal part of the vomer separates the choanae, where the narial passages turn abruptly dorsally toward the external nares. The horizontal part of the vomer extends at least 65 mm posterior to the palatine, almost level with the foramen ovale, to cover the basisphenoid and broadly roof the basicranium.
The margins of the horizontal part are subparallel posteriorly but (Tare out anteriorly as the choanae widen.
Lacrimal. -The lacrimal is exposed to dorsal view (Figs. 2a, Fig. 4d is a tool mark). The depressed suture with the parietals is partly fused; an interpretation appears in Fig. 5b . Farther laterally (Fig. 2b, 4c ), the frontal is barely exposed dorsal ly along the postorbital margin of the face.
Ventrally, the frontal forms most of the shallow elongate orbit. The preorbital ridge is low and indistinct, without an antorbital process, and barely separates the orbit from the infraorbital foramen (Fig. 3a) 8a, b) dorsal to the periotic.
Squamosal.
-In dorsal view, the zygomatic process parallels the axis of the skull at the maximum width of the cranium. The process reaches forward to about level with the back of the nasals but does not reach the level of the postorbital processes of the frontals. The crest of the zygomatic process is rounded transversely but nearly flat anteroposteriorly (Figs. 4a, c). Posteriorly, above the external auditory meatus and post-tympanic process, the zygomatic process carries a large fossa (Figs. 2b, d . e) that angles forward almost to the level of the postglenoid process; this fossa forms an origin for some or all of the sternomastoideus. scalenus ventralis, longus capitis, and mastohumeralis muscles (cf. Howell 1927; Schulte and Smith 1918) . Dorsally. at the apex of the fossa, the broad crest of the zygomatic process passes abruptly into a narrow lambdoid crest that curves inward and up onto the supraoccipital. Between the parietal and zygomatic process, the dorsal surface of the squamosal carries a broad shallow depression that forms the floor of the temporal fossa. The apex of the zygomatic process is rather short and rounded.
The ventral surface of the squamosal is complex. In ventral view the zygomatic process has a steep external face and gently rounded internal face, with a short narrow facet for the jugal at its apex. Posteriorly, a distinct ridge at the outer margin of the tympanosquamosal recess for the middle sinus marks the inner edge of the glenoid fossa. The ridge and recess extend ventrolaterally onto the robust postglenoid process, where the recess is widest; here the skull lacks a postglenoid foramen and the anterior transverse ridge associated with this foramen. Near the spiny process (sensu Muizon 1987) , the surface of the recess carries a few shallow striae, presumably vascular, but there are no clear foramina (Figs. 3b, d) . Anteriorly, the boundaries of the recess are indistinct, without any marked dorsal excavation.
Anteriorly, the squamosal-alisphenoid suture is indistinct ( The periotic in W. maerewhenua approximates the squamosal at the posterior process (which, though finely porous dorsally, is not fused), lateral tuberosity, and part of the anterior process (Figs. 3c, d) . For the most part, the squamosal and periotic are widely separated dorsally, leaving a spacious cavity between the periotic fossa and the periotic (Fig. 9b) Fordyce (1983) . Kasuya (1973) . Kellogg (e.g., 1923a ). and Pompeckj (1922) . (Fig. 3d) . Farther posteriorly, the hiatus epitympanicus is indistinctly biconcave (Figs. 10a. c). The anterior of this depression receives the spiny process (sensu Muizon 1987) at the internal limit of the external auditory meatus, while the shallow articular groove at the anterior of the base of the posterior process (Fig. 10a) receives the posterior border of the spiny process. Of other ventral features on the body, the mallear fossa has an indistinct posteroexternal boundary and carries a prominent foramen at its inner margin. The fossa incudis is prominent at the anterior end of a meandering shallow groove. The subcircular fenestra ovalis lies far dorsal to the surface of the pars cochlearis. The ventral (epitympanic) opening for the facial canal opens anteroexternal to the level of the fenestra ovale, while the shallow facial sulcus for the facial nerve disappears before the end of the fossa for the stapedial muscle. Ridges separate this large, concave, rugose, and rather narrow fossa from both the fenestra ovalis and the groove for the facial nerve.
On the posterior process (Figs. 10a, g ), the facet for contact with the tympanic bulla is long, narrow, smooth, and attenuated, and does not extend dorsally onto the posteromedial face of the posterior process. Dorsally, two raised regions on the base of the posterior process may be homologous with more prominent structures on other platanistoids (Fig. lib) In posterodorsal view, the interprominential notch is deep; below, it passes into a deep wide ventral groove that runs forward to about level with the sigmoid process (Fig. 4f) . Farther forward, the groove is shallow and marked by fine to coarse fissures and small foramina; it extends to the apex of the bulla. The rough surface of the groove perhaps marks the attachment of the fibrous sheet known to cover the skull's base in some extant Cetacea (Fraser and Purves 1960) . Although anteriorly the involucrum is depressed abruptly into the tympanic cavity (Fig. 4d) , it is broad and not obviously invaded by an internally expanded tympanic cavity. Coarse striae of uncertain function cross the dorsal surface of the involucrum. radiating from about the position of the sigmoid process. The striae finish at a series of subhorizontal creases that traverse the inner face of the involucrum (Fig. 4h) and could be associated with tissues of the peribullary sinus known to occupy the space between the involucrum and the basioccipital crest in some extant Odontoceti (Fraser and Purves 1960) .
As viewed laterally (Fig. 4j) , the sigmoid process has an abruptly curved posteroventral profile: in anterior view the profile is rounded. The crushed lateral furrow is shallow. There is a robust oblique mallear ridge (new term) to which the malleus fuses internally at the base of the sigmoid process. The conical process, obscured by the sigmoid process, has a flat posterior face and may be anteroposterior^compressed. A wide gap. now distorted, separates the conical process from the posterior process. The distorted long posterior process articulates with the squamosal in two ways ( Fig. 1 le) ; anterolateral^, the process carries a groove that overlaps the posterior meatal crest of the squamosal, while the thinner distal 12+ mm of the process has a ridged subhorizontal suture (Figs. 4i, j) that articulates with the post-tympanic process of the squamosal (Figs. 8a, b) . In lateral view of the skull (Fig. 6a) (Figs. 2a, b) . Its blunt rounded anterior margin forms a nuchal crest elevated 3-4 mm above the parietal. A broad, low.
and slightly asymmetrical anterior median ridge (Fig. 2a) (Fig. 3a) relative to the basicranial length. The crest is transversely thick and robust, with a thin ventral margin. Anterolaterally, just behind the carotid foramen, the dorsal base of the crest carries part of a large shallow hemispherical fossa for part of the pterygoid sinus (Figs. 3e, 8a) . A small carotid foramen (Fig. 8a) indicates the anterior extent of the basioccipital, but there is no clear suture here with the alisphenoid or basisphenoid.
Exoccipital.
-The hind surface of the exoccipital is gently convex, other than near the pedicle for the condyle where the surface is deeply excavated. The condyloid fossa is excavated deeply into the braincase; the condyle has a rather small articular surface and a prominent pedicle. The exoccipital is closely applied to the squamosal along its dorsal and lateral edges, with rounded borders and rather curved lateral and ventral profiles. Dorsally. the suture with the supraoccipital is fused (Figs. 2b. d) .
Ventrally, the exoccipital forms the posterior portion of the socalled basioccipital crest, immediately internal to the shallow jugular notch and the internally placed hypoglossal foramen 8a ). The paroccipital process is robust, with a prominent but unidentified groove (Figs. 3a-c. right side) trending dorsomedially across the anterior face. Farther dorsally, the region between the exoccipital and squamosal-periotic is quite spacious, though there is no distinct fossa for a posterior sinus. Laterally, the exoccipital contacts the post-tympanic process of the squamosal (Fig. 3a) .
Alisphenoid, basisphenoid, orbitosphenoid.
-The alisphenoid forms part of the subtemporal crest, but is otherwise not exposed within the temporal fossa. Anteriorly, the alisphenoid forms most of what remains of the pterygoid sinus fossa. Posteriorly, the alisphenoid is notched at a large foramen ovale. The complex posterolateral suture with the squamosal is shown in Fig. 8b . The alisphenoid carries a broad, shallow groove for the mandibular nerve (V,), which runs obliquely from the foramen ovale outward beyond the falciform process. Immediately anterior to this groove, the alisphenoid carries a large shallow hemispherical depression, probably for a lobe of the pterygoid sinus. The basisphenoid is probably fused with the alisphenoid: no sutures are apparent. Posteriorly, the carotid foramen marks the likely limit of the basioccipital.
The orbitosphenoid is not distinct.
Teeth. -Waipatia maerewhenua is heterodont (Figs. 2e. 6a (Figs. 13 a, b) . These subhorizontal apical teeth grade back into anterior cheek teeth with high crowns, small posterior accessory denticles, and fused double roots, in turn succeeded posteriorly by vertically positioned posterior cheek teeth with low, rather blunt and robust crowns that carry prominent posterior accessory denticles and strong ornament (Figs. 1 2a- (Fig. 4b) , while the lower cheek teeth are roughly straight. The posterior two or three lower cheek teeth are inclined slightly outward, while the other cheek teeth are inclined lingually. Those cheek teeth in place are emergent, with the crown well clear of the alveolus. Crowns of the middle to posterior cheek teeth (Figs. 12a,   b ) are conspicuously compressed, with a high triangular main (apical) denticle, two or three posterior denticles, but no anterior denticles. The apical denticle becomes smaller posteriorly in the tooth row as the accessory denticles become larger, and the third denticle is better developed on the lower teeth. Buccal ornament is indistinct, but lingual ornament is strong and. basally, associated with a cingulum on most cheek teeth (Figs. 13c, d ). In the double-rooted teeth, the roots are fused for at least one third of their length;
anteriorly, roots are divergent, while posteriorly they are roughly parallel. The last upper cheek tooth is small and single-rooted with a coarsely ornamented subconical crown (Figs. 13c. d, upper left) .
Mandible. -The reconstruction of the mandibles (Fig. 7b) Conspicuous features of each mandible (Figs. 6a, 7b, include the relatively long tooth row, 16+ alveoli, the gently curved dorsal profile in which the long, narrow, and deep body passes back into the low coronoid process, the ventrally and laterally inflated "pan bone" (= outer wall of large mandibular foramen, or "mandibular fossa"), and the relatively short unfused mandibular sym- dictate the topography of the facial bones, the structure of facial soft tissues can be inferred for fossils. Furthermore, the soft tissues of the face probably produce and transmit the high-frequency sounds used in echolocation (Mead 1975; Heyning 1989: 40^14 (Mead 1975; Heyning 1989 (Kasuya 1973) , suggesting that interspecific differences in morphology reflect interspecific differences in acoustic abilities, but their function is understood only crudely (e.g., an inflated pars cochlearis presumably correlates with changes in cochlear structure associated with high-frequency sound reception; Fleischer 1976) . The specific functions of most features seen in W. maerewhenua. for example, the recurved dorsally concave anteroextemal sulcus, the anterointernal sulcus, the reduced anterodorsal and anteroventral angles on and subcircular cross section of the anterior process, the profile of the pars cochlearis, the shape of the lateral tuberosity, the lateral groove on the body, the posteroexternal foramen, and the bulge on the posterior process (homologous with the articular rim), are uncertain.
The squamosal and parietal in W. maerewhenua are enrolled over the periotic (Fig. 8b, 9b) , with the periotic detached from the braincase wall and displaced ventrolateral^r elative to the cranial cavity. The formerly confluent foramen ovale and posterior lacerate foramen are separated by contact of the parietal with opposing elements along the border of the basioccipital crest. This pattern of the squamosal and parietal in the basicranium is so widespread that it is perhaps synapomorphic for the Odontoceti.
The relationship of the squamosal and periotic may be interpreted with reference to basilosaurid archaeocetes (Figs. 9a, b) . In the Archaeoceti (e.g., Kellogg 1936: figs. 5. 6) , the periotic has a roughly flat external wall that rises dorsally to form an elevated platelike superior process with a narrow crest. The external wall contacts the squamosal just ventral to the parietal on the subvertical wall of the braincase ( Fig. 9a (Fordyce 1983) have a process similar to that of the Squalodontidae. Muizon ( 1987) considered the feature in eurhinodelphids as not homologous with the articular rim or process, but the case is not clear. In Waipatia maerewhenua the posterior process is not fused apically or dorsally with the squamosal, but in some Squalodontidae (e.g., "Prosqualodon" hamiltoni Benham, 1937 Simpson 1945) have been reappraised in recent cladistic studies (Fig. 14) , such as those of Barnes (1985 Barnes ( , 1990 ), Heyning (1989) , Heyning and Mead (1990) , and Muizon (1987, 1988a, 1988b. 1991 show that relationships among odontocete taxa are still volatile (Fig. 14) . For example, the Ziphiidae are placed with either the Physeteroidea (Muizon 1991) or extant Odontoceti other than the Physeteroidea (Heyning 1989) . Barnes (1985 Barnes ( , 1990 Barnes ( 1990) ; middle, Muizon (1988b Muizon ( , 1991 ; right, Heyning (1989, Heyning and Mead 1990) .
given subfamily rank (e.g., the Kogiinae. Lipotinae, and Patriocetinae), and, depending on the taxonomist. others are paraphyletic (e.g., the Agorophiidae and Kentriodontidae). Other nominal families (e.g., the Acrodelphidae, Microzeuglodontidae, and Zignodelphidae) are junior synonyms or are too dubiously based to be analysed cladistically.
Cladistics: Approaches.
-A cladistic analysis of the relationships of Waipatia maerewhenua was carried out by means of the computer program PAUP, version 3.1.1 (Swofford 1993, Swofford and Begle 1993) . The final data matrix includes 20 taxa and 67 characters ( From a spectrum of Odontoceti taxa were chosen to form a framework into which W. maerewhenua might be placed. Character states were determined from (1 (direct study of specimens (optimal) or casts, (2) personal notes or photographs (less satisfactory), and (3) published literature, which is often inadequate for the details of the basicranium and earbones, so that many characters are coded as missing. Taxa and specimens (or principal references) included are Zygorhiza kochii (Archaeoceti: Basilosauridae). cast of USNM 11962. Kellogg (1936) ; Archaeodelphis patrius (Odontoceti incertae sedis), Allen (1921) ; Physeter catodon (Odontoceti; Physeteridae), Kasuya ( 1973) and many published illustrations of skulls; Kogia hreviceps and K. simus (Odontoceti: Kogiidae), OM A. 84. 14, Kasuya ( 1973) and many published illustrations of skulls;
Mesoplodon grayi (Odontoceti: Ziphiidae), OM A.64.1; Tasmacetus shepherdi (Ziphiidae), OM A.88.177; Eurhinodelphidae, taxa and/or characters reviewed by Muizon (1988a Muizon ( , 1988b Muizon ( , 1991 ; Kentriodon pernix (Odontoceti: Kentriodontidae), cast of USNM 10670. Kellogg (1927) ; Pontoporia blainvillei (Odontoceti: Pontoporiidae), Kasuya (1973) . Barnes ( 1985) , and many published illustrations of skulls; Tursiops truncatus (Odontoceti: Delphinidae), OU 21820, Barnes ( 1990) , and many published illustrations of skulls; Cephalorhynchus hectori (Odontoceti: Delphinidae), OU 21819; Prosqualodon australis and P. davidis Flynn, 1923 (Odontoceti: Squalodontidae sensu lata), cast of a skull figured by Flynn (1948) . Lydekker (1894) . and True (1909) ; Squalodon spp.
(sensu lato) (Squalodontidae), OU 21798 (Fordyce 1989: 23) , Kellogg ( 1923a) , and Rothausen ( 1968); "Prosqualodon" hamiltoni (Squalodontidae), OM C.02.8, Benham (1937) ; Zarhachis flagellator (Odontoceti: Platanistidae), Kellogg (1924 Kellogg ( , 1926 and Muizon (1987) ; Platanista gangetica (Platanistidae). Kellogg (1924) and many published illustrations of skulls: Squalodelphis fabianii Dal Piaz, 1917 (Odontoceti: Squalodelphidae), Dal Piaz ( 1977) and Muizon (1987) ; Notocetus vanbenedeni (Squalodelphidae), Lydekker (1894) and Muizon (1987) ; Notocetus marplesi (Squalodelphidae), OM C.75.27, Dickson ( 1964) .
Some odontocete families were not included in the analysis because ( 1 ) their relationships seem inadequately established for the purposes of this exercise, (2) not enough is published about structures needed for a cladistic analysis, or (3) specimens were not available for study in New Zealand. The Agorophiidae sensu stricto and Patriocetidae were excluded. Barnes (1985 Barnes ( , 1990 ), Heyning (1989) . and Muizon (1991) demonstrated that the Albireonidae.
Monodontidae, and Phocoenidae belong with other Delphinoidea.
Furthermore, these authors suggested that the Iniidae and perhaps the Lipotidae are related closely to the Pontoporiidae and in turn to traditional Delphinoidea. Muizon ( 1991 ) (Fordyce and Samson 1992) is not yet described.
Computer searches were pursued as follows: ( 1 ) Muizon's ( 1991 ) concept of the Platanistoidea as an odontocete superfamily including the Squalodontidae, Squalodelphidae, and Platanistidae. Other clades recognized are ( 1 ) a Kentriodon + Pontoporia + Cephalorhynchus + Tursiops group, which partly represents the Delphinida of Muizon ( 1988b Muizon ( , 1991 , (2) the Eurhinodelphidae as a sister taxon to the cluster of the Delphinida, a relationship also proposed by Muizon (1991: fig. 15 ), and (3) a Physeteroidea (Physeteridae + Kogiidae) + Ziphiidae group, also recognised by Muizon (1991: fig. 5 ) as his Physeterida.
Of note, the Physeterida appear as a sister group to a clade consisting of the Delphinida and Eurhinodelphidae. in contrast to the position shown by Barnes (1990) . Muizon (1991) . and Heyning (1989) for the Physeteroidea and/or Ziphiidae (Fig. 14) . Furthermore, Prosqualodon australis appears as the sister taxon to the Squalodontidae, in contrast to the suggestions of Cozzuol and Humbert-Lan (1989) and Muizon (1991) .
The 8 cladograms at 122 steps and 81 cladograms at 123 steps show a clade consisting of Waipatia, the Squalodelphidae, and the Platanistidae, but the positions of other taxa vary. More study of the relationships of the Physeteroidea, Ziphiidae. and Eurhinodelphoidea is needed. For example, if extant Mysticeti are added to the current data set as outgroups, and irreversible soft-tissue (e.g., nasal diverticula; see Heyning 1989) and osteological (e.g., premaxillary sac fossa, foramen, and sulci) characters are used, the Ziphiidae are positioned as a sister group to the Platanistoidea and Delphinida, as proposed by Heyning (1989 Comparisons with the Eurhinodelphoidea.
-Waipatia maerewhenua lacks the key synapomorphies of the Eurhinodelphoidea (i.e., Eurhinodelphidae and Eoplatanistidae of Muizon (1988a Muizon ( , 1991 ; Rhabdosteidae of Barnes (1990: 20) ]. Cladograms of 122 1,2,3,4,5' 8', 13', 14, 15, 16', 17, 18, 19,20* 11, 12 6', 9, 10 3', 6, 7, 8 6", 21,22, 23, 24 10*, 25,33,34,35, 36, 27, 35, 42, 44, 55, 56, 57, 58, 59 21.60*1 2*, 6', 30, 32, 33', 45', (Fig. 15) is consistent with concepts of the Delphinidae and associated taxa advanced by Muizon (1988b) and Heyning (1989: 56) .
Relationships with the Platanistoidea. - Muizon (1987 Muizon ( , 1991 abandoned the Platanistoidea sensu Simpson (1945) Apparent synapomorphies of the Platanistoidea ( Fig. 15 ; Muizon 1987 Muizon , 1991 are as follows (numbers refer to characters listed in Appendix): the profile of the anterior process of the periotic is smoothly to abruptly deflected ventrally in lateral view (25) ; the anterior process of the periotic is roughly cylindrical in cross section (47); the periotic has a ridge-or peglike articular process (33); the bulla has an anterior spine and an inflated anterolateral convexity (45, 46) ; the scapula lacks a coracoid process (49); and the acromion process lies on the anterior edge of the scapula, which lacks a supraspinous fossa (48). Of note, the last two scapular features are not seen consistently in supposed Platanistoidea. Cozzuol and Humbert-Lan (1989) stated that the squalodontid Phobe radon arctirostris Cabrera. 1926 , has a scapula with an apparent coracoid process, a conspicuous supraspinous fossa, and an acromion not located on the anterior edge. Muizon (1987) (Muizon 1991: 305) ; the apex of the posterior process of the periotic is attenuated (Muizon 1991: 305 Microcetus because its cheek teeth lack anterior denticles. Microcetus hectori differs from M. ambiguus in that the former has cheek teeth on which the crowns are relatively higher, more intlated laterally, and smoother. Rothausen (1961) suggested that these species are probably not congeneric. Rothausen ( 1970: fig. 1 Dubrovo's (1971) (Fordyce and Samson 1992) , and early Miocene representatives (Muizon 1991) are well known elsewhere. Such fossils suggest that platanistoids were globally diverse and ecologically important earlier than suspected. Later Neogene long-beaked Zarhachis-like taxa, which reveal little of this older history of platanistoids, foretell the origins of the fluviatile Platanista spp.
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